Gene synthesis, expression, and processing of human ubiquitin carboxyl extension proteins.
In order to study 1) the mechanisms responsible for generating free ubiquitin monomer and 2) the function of ubiquitin carboxyl extension proteins in eukaryotes, we have developed a system for expression of human ubiquitin carboxyl extension proteins in prokaryotic and eukaryotic hosts. When expressed in Saccharomyces cerevisiae, the intact ubiquitin carboxyl extension proteins were rapidly processed to free ubiquitin monomer and extension protein. Furthermore, expression in this host conferred a slow growth phenotype mediated by the extension protein. Expression in Escherichia coli did not result in processing of the fusion proteins. However, when the expressed fusion proteins were purified from E. coli and incubated with a rabbit reticulocyte extract, the proteins were rapidly processed to free ubiquitin monomer and extension protein. These results show that human ubiquitin carboxyl extension proteins are processed to ubiquitin and extension protein when expressed in eukaryotic but not prokaryotic cells and that pre- and co-translational events are not necessary for their processing. Establishment of this system will allow for large scale purification of these proteins which will aid future studies on the function and structure of ubiquitin carboxyl extension proteins, as well as the mechanisms responsible for their processing.